Mechanisms involved in acute lung edema induced in dogs by oleic acid.
We investigated mechanisms related to the development of acute lung edema, as induced by oleic acid in adult mongrel dogs. The intravenous injection of oleic acid (0.04 ml/kg) was considered to induce a permeability edema, as an enhancement of transvascular protein clearance was observed after the injection. The effects of oleic acid injection on systemic blood pressure (SBP), pulmonary arterial pressure (PAP), pulmonary arterial wedge pressure (PAWP), cardiac output (CO) and airway pressure (AWP) were measured. A significant decrease in CO and increase in AWP were evident after the injection, but there were no changes in SBP, PAP and PAWP. Treatment of the animals with prostaglandin I2 (PGI2) did not alter the induction of edema by oleic acid. However, the decrease in CO and increase in AWP were normalized by treatment with PGI2. Blood platelet count was not affected by oleic acid given in a dose of 0.04 ml/kg. To determine the direct effect of oleic acid on the vascular endothelium, the agent was injected through a catheter placed in the pulmonary artery. Electron microscopic examination revealed severe vacuolation on the endothelium of the pulmonary artery after only 1 min of exposure to oleic acid. Increased permeation of Evans blue into the subendothelial tissue was also observed with oleic acid treatment, compared with findings in the controls. These results indicate that the lung edema induced by oleic acid is due to an increased protein clearance, probably through a direct toxic effect on the vascular endothelium rather than an indirect toxic effect of chemical mediators released from the aggregated platelets.